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Grant Title: Computational Cognitive Neuroscience Modeling of Sequential Skill 
Learning 
Grant #: FA9550-12-1-0355  
Reporting Period: July 1, 2014 to June 30, 2016 - Final  

Accomplishments: 

In this project we proposed a mix of theoretical and empirical studies that focus on how the 
feedback signal propagates backwards during the learning of complex sequential skills. Unlike most 
sequence-learning studies, our goal is not to understand how response-response associations 
develop, but rather to understand how each component of a complex sequential skill responds to 
feedback provided after the last component is executed. Only through such understanding will it be 
possible to develop training methods that optimize complex sequential skill learning. 

To achieve these goals we developed and formalized a new paradigm call the aggregate-feedback 
category learning task. We have completed a number of studies using the aggregate-feedback task 
as well as other relevant tasks. We developed a computational cognitive neuroscience model of 
performance in this task and used these data for testing and modifying the model. We continue to 
collect new data and continue to fine tune the model. 

The research addressed five specific goals, listed below with their final status: 

• Build an initial computational cognitive neuroscience (CCN) model of feedback back-
propagation during sequential skill learning.

o Status: Complete.
• Collect a rich test-bed of empirical data from aggregate feedback settings.

o Status: Complete, but with several studies follow-up studies ongoing.
• Test and modify the model using these data.

o Status: Complete, with weveral improvements to the model that were obtained using the
behavioral data. Continued improvements could be future work.

• Identify environmentally optimized and challenged (e.g., pressure, load) conditions.
o Status: Initial load and pressure studies completed.

• Test and modify the model using these data
o Status: Initiated; considered for future work.
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computational and mathematical psychology (pp. 13-34). New York: Oxford University
Press.
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(in press). A frontal dopamine system for reflective exploratory behavior.
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